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A PROCESS OF 
GENERATING 
BIOMODEL 



PROCESS OF 
SIMULATING THE 
PATHOPHYSIOLOGIC 
CONDITION 
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FIG.2 



A PROCESS OF 
GENERATING DIAGNOSIS 
SUPPORT INFORMATION 



WHEN IT IS 
DETERMINED TO BE 

PERIPHERAL 
INSULIN RESISTANCE 



WHEN IT IS 
DETERMINED TO BE 
HEPATIC GLUCOSE 
PRODUCTION 



WHEN IT IS 
DETERMINED TO BE 
GLUCOSE TOXICITY AS 
A RESULT OF BEING 
SUBJECTED TO 
HYPERGLYCEMIA FOR 
A LONG TIME 
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DETERMINED TO BE 
DECREASE OF INSULIN 
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DIAGNOSIS SUPPORT 
INFORMATION 



FIG.3 



S2-1 
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DETERMINATION OF PERIPHERAL 
INSULIN RESISTANCE 



S102 YES 
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i +1.5 ! 
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FASTING INSULIN VALUE ( ju U/ml) 
^10? (ESSENTIAL) 



FASTING INSULIN VALUE ( M U/ml) 
^15? (ESSENTIAL) 



NO 



FASTING INSULIN VALUE ( M U/ml) 
^=30? (ESSENTIAL) 



NO 
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S105 ....YES 
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NO 
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BLOOD GLUCOSE LEVEL AFTER 2 HOURS 
OF EATING (mg/dl)^200? (ESSENTIAL) 



S106 YES 
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BLOOD GLUCOSE LEVEL AFTER 2 HOURS 
OF EATING (mg/dl)^250? (ESSENTIAL) 



NO 



BLOOD GLUCOSE LEVEL AFTER 2 HOURS 
OF EATING (mg/dl)^450? (ESSENTIAL) 



YESL 



NO 
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HOMA-IR ^ 3.0? 
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HOMA-IR ^ 5.0? 
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INSULIN OGTT HIGHEST-VALUE (//U/ml) ^ 100? 
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INSULIN OGTT HIGHEST- VALUE (//U/ml) ^ 150? f 
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QUANTITATIVE 24 HOURS URINE 
C-PEPTIDE (//g) ^ 100? 
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C-PEPTIDE (yug) ^ 150? 
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CALCULATE AND STORE SCORE A 
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DETERMINATION OF HEPATIC 
GLUCOSE PRODUCTION 
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FASTING BLOOD GLUCOSE LEVEL (mg/dl) 
^180? (ESSENTIAL) 



S123 YES 



i +1.1 
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FASTING BLOOD GLUCOSE LEVEL (mg/dl) 
^230? (ESSENTIAL) 
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FASTING BLOOD GLUCOSE LEVEL (mg/dl) 
^350? (ESSENTIAL) 
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S125 ....YES 
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BLOOD GLUCOSE LEVEL AFTER 2 HOURS OF 
EATING (mg/dl) ^200? (ESSENTIAL) 



BLOOD GLUCOSE LEVEL AFTER 2 HOURS OF 
EATING (mg/dl) ^250? (ESSENTIAL) 



NO 



BLOOD GLUCOSE LEVEL AFTER 2 HOURS OF 
EATING (mg/dl) ^450? (ESSENTIAL) 



NO 
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1 +0.5 »- 
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S129 YES 
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NO 
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HbA1c ^ 6.5? (ESSENTIAL) 
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HbA1c ^ 8.0? 



NO 



HbA1c ^ 9.5? 



NO 



YES' 
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FAT? 



FEMALE? 



I NO 



WAIST SIZE (cm) ^ 90? 
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NO 
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WAIST SIZE (cm) ^ 85 
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CALCULATE AND STORE SCORE B 
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DETERMINATION OF GLUCOSE TOXICITY AS A RESULT OF 
BEING SUBJECTED TO HYPERGLYCEMIA FOR A LONG TIME 
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S142 ....YES 
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BLOOD GLUCOSE LEVEL AFTER 2 HOURS 
OF EATING (mg/dl) ^200? (ESSENTIAL) 



L-t-l-g-J 



BLOOD GLUCOSE LEVEL AFTER 2 HOURS 
OF EATING (mg/dl) ^250? (ESSENTIAL) 



NO 



BLOOD GLUCOSE LEVEL AFTER 2 HOURS 
OF EATING (mg/dl) ^450? (ESSENTIAL) 
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NO 
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HbA1c ^ 6.5? (ESSENTIAL) 



L+A-9J 



HbAtc ^ 8.0? (ESSENTIAL) 
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HYPER GLYCEMIA CONTINUED 
FOR MONTHS? (ESSENTIAL) 
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FASTING BLOOD GLUCOSE LEVEL (mg/dl) 

^ 180? 



FASTING BLOOD GLUCOSE LEVEL (mg/dl) 

^ 230? 
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^ 350? 
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FASTING INSULIN VALUE ( jj U/ml) < 5? 



FASTING INSULIN VALUE ( M U/m\) < 3? 
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+0.5 \- 



NO 
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CALCULATE AND STORE SCORE C 
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END 
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DETERMINATION OF DECREASE 
OF INSULIN SECRETION 
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FASTING INSULIN VALUE (/^U/ml) 
< 5? (ESSENTIAL) 



FASTING INSULIN VALUE ( jj U/ml) 
. < 3? (ESSENTIAL) 
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NO 
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WEIGHT DECREASED? (ESSENTIAL) 



BMI <18.5? 
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BMI < 15.0? 
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1 +1.0 !- 



S167 ....YES 



S Go-!] 



NO 
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QUANTITATIVE 24 HOURS URINE 
C-PEPTIDE(yug) < 50? 



QUANTITATIVE 24 HOURS URINE 
C-PEPTIDE(//g) < 30? 



YES L 



NO 



YES 



+1.2 !- 



NO 
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AIRI/ABS ^ 0.4? 



1 +1-0 j- 
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] 



NO 
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QUALITATIVE KETONES POSITIVE? 



i +1.0 i- 



NO 
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CALCULATE AND STORE SCORE D 



FIG.7 
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COMPARE SCORES 
A, B, C, D 
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PROCESS OF DECIDING 
TREATMENT POLICY 

FOR PERIPHERAL 
INSULIN RESISTANCE 
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PROCESS OF DECIDING 
TREATMENT POLICY FOR 

EXCESSIVE HEPATIC 
GLUCOSE PRODUCTION 



YES 



NO 
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THE PROCESS OF 
DECIDING TREATMENT 
POLICY FOR GLUCOSE 
TOXICITY AS A RESULT 
OF BEING SUBJECTED 
TO HYPERGLYCEMIA 

FOR A LONG TIME 
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PROCESS OF DECIDING 
TREATMENT POLICY OF 
DECREASE OF 
INSULIN SECRETION 
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PROCESS OF DECIDIN^X 
/ TREATMENT POLICY FOR V/" 
\ PERIPHERAL INSULIN / 
\^ RESISTANCE ^/ 
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CONDITION 1: NO SYMPTOMS OF CARDIAC 
FAILURE 

CONDITION 2: NO ELECTROLYTE IMBALANCE 



CONDITION 
1 & CONDITION 2 
SATISFIED? 



YES 
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TZD IS PRIORITIZED OVER 
INSULIN INJECTION 



S202 

EXPERIENCE OF' 
SURGICAL OPERATION 
IN DIGESTIVE 
JDRGAN? 



NO 



YES 



S203 



S205 



ADMINISTER FAST-ACTING 
INSULIN BEFORE EATING 

0.1 UNIT FOR 1 KG OF 
WEIGHT SO THAT BLOOD 
GLUCOSE 2 HOURS AFTER 
EATING DECREASES 200 
mg/dl OR BELOW 



CORRECTION OF 
HIGH BLOOD GLUCOSE 

LEVEL URGENT 

? 



YES 



NO 
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USE TZD AND AGI 
TOGETHER TO CONTROL 
BLOOD GLUCOSE AFTER 
EATING 



S206 



ADMINISTER FAST-ACTING 
INSULIN BEFORE EATING 

0.1 UNIT FOR 1 KG OF 
WEIGHT SO THAT BLOOD 
GLUCOSE 2 HOURS AFTER 
EATING DECREASES 200 
mg/dl OR BELOW 



FIG.9 



S PROCESS OF DECIDING "X 
( A TREATMENT POLICY FOR \j~ 
V HEPATIC GLUCOSE DISCHARGE / 

V ACCENTUATION y 
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CONDITION 1: CREATININE < 1.40 
CONDITION 2: NO SYMPTOMS OF 
HEPATOPATHY 



CONDITION 
1 & CONDITION 2 ARE 
SATISFIED? 



YES 



NO 
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AVOID BG 
WHEN ADMINISTERING 
SU, MINIMUM AMOUNT IS 
RECOMMENDED 



DURING 
SURGICAL 
OPERATION OR WITHIN 
SEVERAL DAYS AFTER 
SURGICAL 
OPERATION 
? 



YES 



S212 



NO 



S215 



BG, ESPECIALLY EFFECT 
, OF METFORMIN IS 
EXPECTED 
WHEN ADMINISTERING 
SU, MINIMUM AMOUNT IS 
RECOMMENDED 
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USE INTERMEDIATE TYPE 
INSULININ IN ORDER TO AVOID 
LACTIC ACIDOSIS, 
BG SHOULD NOT BE USED 



FIG. 10 
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PROCESS OF DECIDING A TREATMENT POLICY FOR 
GLUCOSE TOXICITY AS A RESULT OF BEING SUBJECTED TO 
HYPERGLYCEMIA FOR A LONG TIME 



THE 
DEGREE OF 
GLUCOSE TOXICITY 
MILD? 



YES 
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NO 
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DIETARY THERAPY 
ADMINISTER FAST-ACTING 
TYPE INSULIN BEFORE 
EATING 
MOTIVATION OF 
IMPROVEMENT OF LIFE 
STYLE 



BLOOD 
GLUCOSE DECREASED 
WITH SU? 



YES 



NO 



BLOOD 
GLUCOSE DECREASED 
WITH AGI? 
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YES 



NO 



BLOOD 
GLUCOSE DECREASED 
WITH BG? 



S224 



YES 



NO 



BLOOD 
GLUCOSE DECREASED 
WITH TZD? 
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YES 



NO 
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DIETARY THERAPY 
ADMINISTER FAST-ACTING 
TYPE INSULIN BEFORE EATING 
MOTIVATION OF IMPROVEMENT 
OF LIFE STYLE 
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MAY BE STARTED FROM 
ORAL DRUG 



DETERMINATION OF TREATMENT POLICY WHEN IT IS 
DETERMINED TO BE DECREASE OF INSULIN SECRETION 
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IN URINE 
AND IN BLOOD 
HIGH? 
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(TYPE 2 
DIABETES 
MELLITUS) 



NO 



QUANTITATIVE 
24 HOURS URINE 
C-PEPTIDE< 30 
M9? 



YES 
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IS INSULIN 
SECRETION 
EXHAUSTED IN THE 
PROCESS OF 

^TREATMENT, 

? 

NO 



YES 
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THE 
PATIENT HAD A 
SURGICAL OPERATION IN" 
HIS/HER DIGESTIVE 
ORGAN? 



(TYPE 1 
DIABETES 
MELLITUS) 
INSULIN 
IS 

ABSOLUTELY 
SUITABLE 



YES 



WHEN FASTING INSULIN 
VALUED yug/ml OR WHEN 
QUANTITATIVE 24 HOURS 
URINE C-PEPTIDE^ 50 jug, 
IT IS DETERMINED THAT THE 
PANCREAS RESERVE IS 
REMAINED TO A CERTAIN 
EXTENT 



NO 
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INSULIN TREATMENT IS TO 
BE USED POSITIVELY. USE OF 
AG I IS PROHIBITED. SPECIAL 
ATTENTION SHOULD BE 
MADE FOR TREATMENT IN 
CASE OF RISKY LOW BLOOD 
GLUCOSE LEVEL. 



INSULIN 
TREATMENT 
IS TO BE 
USED 
POSITIVELY. 
USE OF 
AG I IS 
PROHIBITED. 
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